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(54) REMOTE DEBUG METHOD ^ 

(57)Abstract "" ' ' l~ M 

PURPOSE: To use the same : debugger of control processor for a processor to be controlled of 
every different kind by absorbing exclusively only an intrinsic part related to an architecture of 
the processor to be controlled; by the debugger of the processor to be controlled. 
CONSTITUTION: In a control processor. 1, a function of command translation 1 0 is provided, 
and the function of its command translation 10 receives an external command from an operator, 
or an external command file 17 through a function of external command switching 9, translates 
its command combination of an interna) command, and. transfers successively the internal 
command to a processor to be controlled corresponding to a device number added to the external command. The 
processor to be controlled executes successively the internal command by a processing peculiar to the device. In 
such a state, the operator checks a debug result log file 18, can know a result of debug, and can execute program 
debug of the processor to be controlled. 
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* Notices * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The remote debugging approach characterized by to combine two or more sets of processors, 
to translate the external command which inputs the command for debugging of an operator into said 
control processor at said control processor in the remote debugging approach which debugs the 
program of the controlled processor which are other processors from the control processor which is one 
set of said processor intc the combination of the internal command which said controlled processor 
executes, and to transmit the combination of this internal command to said controlled processor. 
[Claim 2] Said external command is parameterized as an input of said external command. It stores in the 
storage of said control processor as an external command file beforehand. The external command file 
load approach which loads the file concerned is made possible. Moreover, it has the debugging resu|t log 
function which records a debugging result on the debugging result log file of the store of said control^ 
processor. The remote debugging approach according to claim 1 characterized by considering whether 
an external command is received from an operator, or the parameter of ah external command is received 
from said external command file as the external command change to change. - ■ 

[Claim 3] The remote debugging approach given in either of claims 1 or 2 characterized by performing 
debugging of two or more sets of controlled processors by preparing the device number in said 
controlled processor correspondence, performing the paramieter of said external command, arid control 
of a debugging result log file based on the device number of said controlled processor set as said 
parameter and log file, and specifying said parameter and log file as the controlled processor 
corresponding to said device number. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In order that especially this invention may give versatility about the remote 
debugging approach of a program, By making a controlled processor take charge of only processing of 
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dedication, and making a control processor take charge of all the other processings The debugger of a 
control processor can be used in common, and. debugging of a program can be performed; automatically, 
and debugging of the controlled processor with* which two or more sets of architecture differed is 
further related.with the. suitable remote-debugging approach to raise the debugging effectiveness. whose 
activation was enabled to coincidence. 

[0002] - . i- 

[Description of the Prior Art] The former, for example, JP,55-121538,A, Like remote control of the 
computer indicated by the official report, two sets of processors are connected, a man machine . , 
interface is given to one control processor, and another processor is controlled, and although the 
approach an operator operates it with the controlled processor concerried is, learned, it is not taken into 
consideration especially about the problem of the functional assignment of a control processor and a 
controlled processor here. Moreover, it is not taken into consideration about. the problem of the i 
debugging effectiveness by full automation, either. Moreover, although, as for the: case of the processor 
which used the microprocessor, an incircuit emulator (henceforth "ICE") is generally used, when this 
demounts a microprocessor, attaches PURUBU of ICE instead, and emulates it by the equivalent 
microprocessor by the ICE side and the class of microprocessor for debugging changes, there is a, ,c 
problem that it is necessary to. change an ICE body and PURUBU corresponding to it. Moreover, in the 
case of ICE, the delay of the processing speed by emulating the microprocessor concerned poses a ; 
problem.^ .:; ■*>' ; ■ : ■ -o . * .- • -..«.-.-.:'-;.■ "o,::-- I > 

[0003] o ; • • . - - • • • 

w[Problem(s) to be, Solved by the Invention] Especially, the above-mentioned. conventional technique is 
not taken into consideration about the versatility corresponding to the class from .which the controlled 
processor which processing ofca control processor supports differed. Moreover, by the- approach using 
ICE, there is a problem that it is necessary to prepare target ICE body or r PURUBU which corresponds 
for every microprocessor. Moreover,, when ICE is connected, there is also another problem of differing 
from the-processing speed of actual equipment. The place which this invention was made in view of the 
above-mentioned situation, and is made into the purpose is to offer the remote debugging approach 
without fluctuation of processing speed in operating on equipment with the actual program which solves 

: >the problem like **** in a Prior art, and can use the debugger of the same control processor : 
corresponding to the controlled processor for every different class; and is debugged. Moreover, other 
purposes .of.this:> invention are by registering the external command of debugging into the file of a control 
processor beforehand; carrying out sequential execution of the external command on ah above- 
mentioned file instead of specified'by -an operator, and recording the.activatibn result on the file to offer 
the approach of enabling automatic debugging. Furthermore, in order that a control processor may not 
be dependent on theclass of controlled processor, an above-mentioned external command is registered 
beforehand: andtit is in offering automatically the remote: DEBA@GGU approach which can be performed 
about debugging of the program of the controlled processor with which two or more sets of classes 
differed. r "* > .» ■'■> N ;v- <-■ . --o^,. ..'.-•-,!•; t v 0. 

[0004] . ■ ; ' - . . . : , > : . 

[Means for Solving the Problem] In the remote debugging approach which the above-mentioned purpose 
of this invention combines -two or- more sets of processors* and debugs the program of the controlled 
• processor which'are other processors from the control processor which is one set of said processor To 
said control processor, the external command which inputs the command for debugging of an operator 
; into said controhprocessor It translates into the combination ofthe internal command Which said 
controlled processor executes, and is attained by the remote debugging approach characterized by 
transmitting the combination of this internal command to said controlled processor. 
[0005] • ' : * - ■ - , 

[Function] In the remote debugging approach concerning this invention, a command translation function 
is prepared in a control processor, and through an external command change function, an external 
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command is translated into reception from an operator or an external command file, it translates the 
command concerned into thecombination of an internal command, and this command translation 
function carries out the sequential transfer of the internal command at the controlled processor 
corresponding to the device number added to the external command. A controlled processor executes 
the received internal command by processing peculiar to sequential equipment. Moreover, in order that 
the program to debug may operate on a controlled processor, the problem on processing speed like [ in 
the case of using ICE ] is not generated. Moreover, it becomes possible to perform debugging 
automatically for the information read in the external command file by preparing the external command 
change function which changes whether it is based on the external command file which registers an 
external command beforehand, the debugging result log file which records a debugging result, and 
whether a debug command is depended on an operator's input and said external command file in a 
control processor. In addition, an internal command can be transmitted to the controlled processor 
concerned making the connection address of a controlled processor correspond with the device number, 
and by specifying the device number of a controlled processor in said external command. Moreover, 
since as a result of [ of which controlled processor ] debugging it is can distinguish by putting in the 
device number [ be / it / under / of the information on a debugging result / correspondence ], it 
becomes possible to debug to coincidence to two or more sets of controlled processors. 
[0006] 

[Example] Hereafter, the example of this invention is explained to a detail based on a drawing. The 
program-block Fig. of the remote debugger which drawing 1 and drawing 2 show one example of this 
invention, and drawing 3 are the program-block Figs, of the command translation processing section 10 
in drawing 1 . In drawing 1 and drawing 2 , in 1, a controlled processor and 3 show the external storage 
of the control processor 1, and, as for a control processor and 2, 4 shows the operator I/O device. 5 a 
controlled processor debugger and 7 for a control processor debugger and 6 Moreover, a control section, 
The operator I/O support processing section and 9 8 The external command change processing section, 
10 the external command load processing section and 12 for the command translation processing 
section and 11 The debugging result log processing section, 13 the memory-dump processing section 
and 15 for the step command-processing section and 14 The program load processing section, 16 ah 
external command file and 18 for the register update process section and 17 A debugging result log file, 
19 a debug program and 21 for a debug program file and 20 The internal-command processing section, 
22 — the memory read/write processing section and 23 — the register read/write processing section 
and 24 — in the interrupt-processing section and 25, Address A and 28 show the address (A+1), and, as 
for the instruction check processing section and 26, 29 shows Address B, as for main storage and 27. 
[0007] In drawing 3 30 a managed table and 32 for command translation processing and 31 The device 
number of the controlled processor 2, The table name for external command conversion corresponding 
to the controlled processor 2 in 33, The equipment information table name corresponding to the 
controlled processor 2 and 35 34 A managed table end mark, 36 an external command and 38 for the 
table for external command conversion, and 37 An internal command, 39 — the end mark of an internal 
command, and 40 — in the end mark of the table for external command conversion, and 41, register 
information and 44 show special memory information, and, as for an equipment information table and 42, 
45 shows the end mark of an equipment information table, as for memory- information and 43. When an 
operator debugs, the external command change processing section 9 requires the input from an operator 
of the operator I/O support processing section 8. The operator I/O support processing section 8 
performs the display of the waiting for an external command input to an operator to operator I/O device 
4, and waits for an operators input. An operator inputs the program load of the external command which 
loads the program to debug from operator I/O device 4. The information given and inputted into the 
program load of an external command is the memory address of the program name to debug and the 
controlled processor 2 which loads a program, the device number of the controlled processor 2, etc. 
[0008] The operator I/O support processing section 8 passes an external. command, a. debug program 
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name, a memory address, the device number, etc. to the external command change processing section 9. 
The external command change processing section 9 passes the above-mentioned information to the 
command translation processing section 10. Search the command translation processing section 10 with 
the device number in [ out of the device number 32 of the controlled processor registered into the , 
managed table 31 ] the above-mentioned information by the command translation processing 30, and in 
the congruous places The table name 33 for external command conversion corresponding to the 
controlled processor 2 and the equipment information table name 34 corresponding to the controlled 
processor 2 are given to the above-mentioned information, and control is passed to the program load 
processing section 15 which actually carries out translation activation of the external command 
concerned. The program load processing section 15 acquires the memory light command which is an 
internal command 38 in the place which searched the external command 37 in the table 36 for external 
command conversion with the external command of an operator input based on the table name 33 for 
external command conversion corresponding to the received controlled processor 2, and was in 
agreement with it. Moreover, the program load processing section 15 decides that the memory address 
of the controlled processor 2 which is the memory information 42 in the equipment information table 41, 
and an operator input loads based on the equipment information table name 34 corresponding to the 
received controlled processor 2 is proper, and acquires the access smallest unit to the memory of the 
controlled processor 2 etc. further. 

[0009] Furthermore, the program load processing section 15 discovers the program name which an 
operator input debugs from the debug program file 19, and reads a debug program 20 on the primary 
storage of the control processor 1; It adds, and translation edit is carried out and the information that 
the proper thing decided the read debug program 20 to the predetermined number of transfer data 
based on the access smallest unit to the memory of the above-mentioned controlled processor 2, such 
as a memory address of the controlled processor 2 to load, is transmitted to memory light command 
assignment of the acquired internal command at the controlled processor 2 of the specified device 
number. In the controlled processor 2, the internal-command processing section 21 passes said internal 
command to reception and the memory read/write processing section 22. The memory read/write 
processing section 22 writes the number of tbe data in main storage 26 from the memory address 
specified by the internal command. The program load processing section 15 loads a debug program 20, 
and repeats the transfer by memory light command assignment until the writing to the main storage. 26 
of the device number with which the debug program 20 was specified is completed. 

[0010] If the writing to the main storage 26 of the device number with which the debug program 20 was 
specified is completed, the program load processing section 15 will be the table 36 for external 
command conversion, and will acquire the following internal command. When it is the end mark 39 of an 
internal command, the program load processing section 15 connects completion of a command to the 
external command change processing section 9 through the command translation processing section 10. 
The external command change processing section 9 connects completion of an external command to 
the operator I/O support processing section 8. The operator I/O support processing section 8 displays 
that the program load was completed on operator I/O device 4, and serves as input waiting of, a 
command. Moreover, when an operator checks a memory content, it is the external command of memory 
-dump, and if range, the device -number, etc. of a memory address of the controlled processor 2 are 
specified, the command translation processing section 10 will pass control like the above to the 
memory-dump processing section 14. The memory-dump processing section 14 adds information which 
the proper thing decided, such as a memory address and the predetermined number of transfer data, 
carries out translation edit and transmits it to memory lead command assignment of the acquired 
internal command at the controlled processor 2 of the specified device number. 

[0011] In the controlled processor 2, the internal-command processing section 21 passes said internal 
command to reception and the memory read/write processing section 22. From the memory address 
specified by the internal command, the memory read/write processing section 22 reads the number of 
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tbe data from main storage 26, and transmits it to the control processor 1. The memory-dump 
processing section 14 repeats this processing to the address specified with the external command. If a 
memory content is received to the address specified with the external command, the memory-dump 
processing section 14 will edit a memory content into a hexadecimal display etc., and will pass delivery 
and the external command change processing section 9 to the external command change processing 
section 9 through [ ten ] the command translation processing section at the operator I/O support . 
processing section 8. The operator I/O support processing section 8 displays the received information 
on operator I/O device 4. Moreover, by the same approach, by the command translation processing 
section 10 and the register update process section 16, the writing of the contents of a register and a 
display are also translated into an internal command from an external command, and are performed 
through the register read/write processing section 23. 

[001 2] Next, from address [ of a program ] A (27), an operator makes an example the case where a 
condition is checked, performing for every step, and explains more concretely. An operator specifies the 
step command of an external command like [ this ] the above-mentioned processing. A step command is 
passed to the command translation processing section 10 through the operator I/O support processing 
section 8 and the external command change processing section 9, and the command translation 
processing section 10 passes control to the step command-processing section 13. The step command- 
processing section 13 adds information, such as a register value required for the display after the 
address and activation* and performs the exchange of the controlled processor 2 and information in the 
following procedures. 

** The step command-processing section 13 transmits the internal command of memory lead command 
assignment of an address (A+1) in order to secure the contents of the address (A+1) address (28). 
** The internal-command processing section 21 of the controlled processor 2 makes the memory 
read/write processing section 22 read the contents of the address (A+1), and transmit it to control 
processor side 1. 

** The step command-processing section 13 transmits the memory light command of an internal 
command to the controlled processor 2 so that the instruction which causes program interruption may 
next be written in an address (A+1). 

[0013] ** The internal-command processing section 21 of the controlled processor 2 writes said 
instruction in an address through the memory read/write processing section 22 (A+1). 
** Next, the step command-processing section 13 transmits register light command assignment of an 
internal command so that a program counter may be set to the Ath address (27). 

** The internal-command processing section 21 of the controlled processor 2 sets the Ath address to a 
program counter through the register read/write processing section 22. If an address (A+1) address is 
performed after Ath address activation with the set of a program counter, program interruption will 
occur and control will include the interrupt-processing section 24 of the controlled processor . 2. The 
interrupt-prbcessing section 24 performs interrupt processing of evacuating a register, and passes 
control to the internal-command processing section -21- The internal-command processing section 21 
adds that the interrupt occurred, and transmits interruption information, such as a register, for it to the 
control processor 1. - 

** If it checks that it is the information from the controlled processor -2, and it Js the interruption which 
interruption expected, the step command-processing section 13 of the control processor 1 will make it 
the controlled processor 2 to require a transfer etc., if it has the contents of a register, and still more 
nearly required information, it will return the contents of the secured address ( A+1) address to the 
controlled processor 2 by the internal command of memory light command assignment after that, and 
will finish 1 step executive operation. 

[0014] ** After displaying the step command-processing section 13 on an operator through the 
command translation processing section 10, the external command change processing section 9, and the 
operator I/O support processing section 8, it waits for a check of an operator. When an operator checks 
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and it continues activation of the following one step, the next address is specified and the same 
processing is repeated. In addition, although above-mentioned explanation explains supposing a run 
command not being branch instruction, since the support of branch instruction is based on the 
instruction of the controlled processor 2, it is absorbed with the controlled processor 2. For example, in 
advance of activation of the aforementioned **, the step command-processing section transmits the 
internal command of the instruction check processing section which checks the Ath contents, and the 
internal-command processing section 21 of the controlled processor 2 judges whether it is branch 
instruction in the instruction check processing section 25, and transmits the address immediately after 
the instruction concerned, and the branching place address, for example, the Bth street. The step 
command-processing section 13 secures the contents of both branching places immediately after a run 
command, and writes in the instruction which causes program interruption to both, the instruction which 
branches in the internal-command processing section 21 which is the common return point. 
[0015] Moreover, the instruction which causes said program interruption is prepared with the controlled 
processor 2, and the internal command which writes in the instruction into which the flow of the 
instruction execution of the controlled processor 2 is changed is transmitted from the control processor 
1. Here, in order to simplify explanation, an instruction length is a part for the 1st street, and is premised 
on not being branch instruction. Moreover, the external command is beforehand stored as the parameter 
formal debugging procedure at the external command file 17, for example, when performing automatic 
debugging from the external command file 17, at the time of loading of the control processor debugger 5, 
it carries out giving an automatic debug mode with a load parameter etc., and after loading, the external 
command change processing section 9 reads said mode in specific area etc., and is taken as an 
automatic debug mode. The external command change processing section 9 requires an external 
command of the external command load processing section 11 instead of requiring an external command 
of the operator I/O support processing section 8. The external command load processing section 11 
reads an external command from the external command file 17 one by one, and passes it to the external 
command change processing section 9. 

[0016] The external command change processing section 9 passes an external command to the 
command translation processing section 10 like the input from the operator I/O support processing 
section 8. If the activation result of an external command is sent from the command translation 
processing section 10 after activation termination of an external command, in the external command 
change processing section 9, the information on an activation result is stored in the debugging result log 
processing section 12, and delivery and the debugging result log processing section 12 store this. in the 
debugging result log file 18. As mentioned above, debugging can be automatically performed like the case 
where an operator directs. After all debugging is completed, an operator can check the debugging result 
log file 18, and can know a debugging result. According to the above-mentioned example, program 
debugging of the controlled processor 2 can be performed in this way, and the versatility of the 
debugger program of the control processor 1 is raised, and the laborsaving by automation of debugging 
can be attained. Moreover, two or more sets of the controlled processors 2 can be debugged to 
coincidence by one set of the control processor 1. In addition, since the item debugged before can be 
saved with the parameter of an external command, the next leakage in debugging can be prevented. 

[0017] - - - - 

[Effect of the Invention] As mentioned above, as explained to the detail, according to this invention, the 
remarkable effectiveness that the remote debugging approach without fluctuation of processing speed is 
realizable in operating on equipment with the actual program which can use the debugger of the same 
control processor corresponding to the controlled processor for every different class, and is debugged is 
done so. In a detail, versatility can be given to a control processor debugger by absorbing only the part 
of the proper in connection with the architecture of a controlled processor to dedication with a 
controlled processor debugger, and if it gives only a control processor debugger, a functional addition 
etc. can be adapted for this whole debugging system, and its expandability is also more high. 
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Furthermore, automation of debugging can be measured by parameterizing an external command to an 
external command file; and storing as the debugging procedure. Moreover, since the item which always 
debugged before can be repeated and performed by accumulating the parameter of an external 
command to an external command file, the degradation of a program is prevented and reliability can be 
maintained. Moreover, debugging of the program from which the controlled processor with which two or 
more sets of architecture differed differed can perform automatically by setting the device number of a 
controlled processor as an external command. 
[0018] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are some program-block Figs, of the remote debugger in which one example of this 

invention is shown. >; — 

[Drawing- 2] They are some other program-block Figs, of the remote debugger in which one example of 

this invention is shown. , ; . ■ 

[Drawing 3] It is the program-block Fig. of the command translation processing section 10 in drawing 1 . 

[Description of Notations] 

A control processor, the processor controlled [ 2:] t 3 : 1: The external storage of a control . processor, 4: 
An operator I/O device, 5:control processor debugger, 6 : A controlled processor debugger, ,7 : A control 
section; 8:operator I/O support processing section, 9:external command change processing section, 10: 
The command translation processing section, 11:external command: load processing section, 12 : The 
debugging result log processing section, 13: The step command-processing section, 1 4:memory-dump 
processing section, 15 : The program load processing section, 16: The register update process section, a 
17:external command file, 18 : A debugging result log file, 19: A debug program file, 20:debug program, 
21 : The internal-command processing section, 22: The memory read/write processing section, 
23:register read/write processing section, 24:interrupt-processing section*. 25:instruction'check 
processing section, 26:main storage, the 27:addresses A, 28:address (A+1), 29: Address B. 



[Translation done.] 
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fcKtt 5 - 1 fc. J: 5 . , #Hj3-?yK77'f /^a* WW*. . 
. ortit s> ^srietr-f 5 t as^rata 

£as?tf1J6K:*.5. 

[0006) 

imrnm) sit. ^m^mmm^mm^m^^xmm. 

i-y^-.— F^yM^D-^^A^B y ^Ek IH3f4. 
El 1 ^©a-^kKgliR&agB l OWT'n^AT'p 

gR&ag|S, 11 te^gB^v Kn— K&agB, 1 2 (4-r 

^y^&mn^&agik i 3fi^f L 'y7'3-v>' K&a 
as> 1 4 tt/-* i! ^y^Mis, ; .i-5 tty.B ^7 ab- 
K&aais .1 6&uisx?w.%if&m^ i 7tt^-gc=T 

v K7 r 18lif^->^fu/77^f;K 19 
7^ 2 1 v K&agB, ■. 2 2 tt^.^e !) !)-K 

hmmu. 2 3iiv^^y-K7-f .^iSii> 2 40 
4 (itj^^-A&aas,.: 2 5 tt^^i y_ $ j&mn. 2 6u 

^lEtt^S, 2 7 {47 KU^A, 2 8J47 KU*(A + 
1), 2 9 Wt7 Kl^'B&^L-Cloa. m . ; 
[0 0 0 7 J •g|3fc:*5t'>T\ 3 -Ott^-W.'KfflSRffia. 

3 1 litif-^v, 3 2 te&%m&mmn 2 ©gtt 

.#,3 3 ttttWUPttaSfiB 2 fcttJS Lfcfl-g|5 = -7 > K* . 

mfflx- 3 4 (itSMp^a^B 2 ufc 

* , 3 6 tt^SJa-^V K^jftffl-r— ^K- 3 7 lifl.g&=i- - 



4 

— 40 fi^-tB^-^V K^^fflx— -fiWWT-v 
4 lfi^BtW$B-r-^K 4 2 fib« * y .flfflL 4 
3(41^;** if $8, 4 4tt^ j e!l*« > 4 5f4£IB 

■9 f ^yySrtT5»&, flrft^ V K«)V*&£A9 (4, * 

'<i'-^Affl*t#- h^aia5 8»c^i/-^^fe<DA 
^&s*-T5o ^i/-^Am73f-^-h*aagiJ8tt, 

k— *Atitfj3£S 4 fc^k— * ^i-^^gSa-T- 
^h'At>n-h<om^n^\ ^^-^©A^Sr#o 0 

B4^t5A^i--5 0 ^gpa-^vKcD^cz^AP — Ktc 
y°usf? J» % b. - K-T 5 ttffifll'ttS^P 2 (73 ^ * y 

7" k u-^ttfwwjaastp 2 co^«#^T*fe5c 
[ooo8] ^u^-^Ada^j*^— >^agc8f±. a- 

*s it)«afi11##*Sr, ^.ffla.-vv KQV4&SA 9 {rat 

KSiR^agp 1 0 jgi- 0 a 7y KStR^agP 1 0 
>TVKfflSR*0.a3 o(cJ;!9 v fif-7*/V3 1 ttl 

3 3 t, *<pJ»«BfflK112fc»«L,fcaSJHf«y-^'/»' 
*^3.4SrmrxB(Dif$glcM-^LT, SaRKatt^SBa-^ 
>- KSr«3»?lltT-r.57"D Pyh-v- KftBKftl. 5 IciWff 
Sr^i-o 7°D^ 7 An-Ktoag|51, 5tt, ^ftllofck 
Mff^yaSfll 2 Ufc^«a?y K*«ffl.7-r^ 

%ffi3 3 SrS^> ^t-aj3T>- K^^^— y>Vv3 6 cf CO 
^gpa-v>-K3 7^:, ^U-^A73CO^-gB="-v> KT* 

■ ^agB 1 5 fi, glt,Siofc»JP^a^B 2 lc*f^: Lfc 
SBtW$gx-y;v*»3 4Sr^{;. 3£«tt«7 1 -7'>'V4 
1 ^co^^E-y tf$R4 2 T% i^k— ^A^JCOD— Ki"5 

' ftflftl&aSf 2 !J 7 K V^^SiE-C* 5 r i ?: 

SfetU 5Et-, »M»Igl2©^*!J-.CD7^-t^ 

[0 0 0 9] Jgtc, /n^7Ao- .K^aagJ 1 5(4. * 

y°U $ y A 77 ■< >Y\ ;9 *>£>8I LOi Uv.T?^ S/ ^7"o ^ 

7A2..0 SrftiJW^a^B: 1 <9±C1tJ;fc'K*taf .■ tt*r 

m Lfc-r.^^ -y ^7"d 2 0 S: v , SfFxE^^J^^a^ 

B2©^^y— cDT^ir^ft/hmfiSrStc:. Sf^wtei^- 

fiJ^a^S 2 co> ^- y.T, KU^^C0^S:#JP © 

mi u »s-$ixfc»«##©*wj»»a»* 2 (^^^ 

-1-50 .^^3^6 2 ^(4, rtgB3-7;<K&agB2 i 
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isWIBrtffla-vVK'SrSltftO. **y y- K7-f h« 

/<y^7"ci^7^20Srn-KL, * -=e y b =>W 

[0 0 10] f/<y^o^7A2 0©, JgJtSixfcg 

d^Au- KMSglSl 5(4, ^gpa-^vK^tkE-r — 
y/V3 6T% &<£>(*3g|$3-r;y K 3. ^H^ftgB 

K«ja« 1 5 f±; a t v KflK&att 1 0 Srtf- LT^gB 

S'a^V K^'&agB 9 (4, ^Atb'^-^JK— h 

^■*y^i-*»*tt:. -«7tri, **y ^^©fl-tta-v 

xk-c, ^j®Ma^B2OT^^y t K^co^ffliii 

age 1 o (4, y^e y ? ^-ftikW® l 4 JcMffliSrSEi- . * 
* y jr'zs-7Ham.1& 1 4 (4, aBEt?* <5 - £ tf'flfcfc Ut* 

ufc F^gp => > k<o ^ ^ y y - k =■ v v KJgjtfcffl 
rcm*u Jt^$^fcg«#-§-w«$ij»*aa^»2{cfe 

[0 0 i 1 ] &®mttm&M 2 T?»4, ftgpa-^v K&La 
»2'l>1HrlErttta^KS:S£tt*$\ **y y — K9 " 

-r K&agp 2 2 \z.wtt. t^v y — K9-r h&agp 2 2 

(4, rtaS3^vK-C»^SH*ip«*yTKu^i»6>, » 

t-te&i-s. ^ * y ^v.^&atp 1 4 »4," zv&M&fi 

g&a^vK^}g:t§ft;fcT Ki>*£^ift9E1\ fl-gRa 
v KT?»^*ixfcT K u^* -e^ * y rt^££(7©3 

t, ^y ■y-yfwmni 4(4, ^^-y rts&i 6 it* 

Kgltt&agIS 9 fc« U KtflV&att 9 

(4, t^lz-^AIti^t*- h^agB8(C^-r o 

— # Affi^f-zK- K*&a» 8 (4, a»t*ofc.flWR*^ 

0 t U^^^jESf*QagBl 6 tt-J: 9, fl-SBa-v^Ka* 
g|5 2 3 

[0 0 1 2 ] /c^w Ki' 

XA(2 7)*»f>. 1 ^fy^rfcfcHtTbJitffettlBS: 



5 

©x^s'^a-^i'KSrJBJfcl-*. ^fy^ym. 

d-^w— ^Affl*-9-#- h*aag& 8 , ^3-7 > h'®m 

*aag|5 9 £^ LT a -7 >- KfflfR*&SgB 1 0 \z.Wt £ ft, a 
T >- KSIfR&agB 1 0 (4, ^r- y 7°a ^ K&aA 1 3 
£f&IPSr8*i\ **ry7^-w K&agB 1 3(4, TKU 

U ft©4 5 &¥ffi-CttffJH*Q!&£^i 2 t tf$8©^ t) 5t 

io ®?fy^vy KA&agfl 3 (4, T Ku-x(A + 1)# 
i(2 8)«rt?$:SfttSfc», (A+ DSilficD^^y 
y->'a^^KJBje©rt«=i'^^K*tn8fe-J--S. 

' ©^J^a^«2rortgE = -7^KAQ ; agi5 2 1 (4, 

y y- K9-f htea«2 2fc(A+ i)#*ort*«r«E*. 

©x^- Kteagp 1 3 (4, &};i(A~+ l')#i6lw 

20 [0013] @»J»MaS« 2 (DrtgBa -^V K^agu 
2 1(4, '^y y — h^ag|5 2 2$r^L(A+ 1) 

©2k ^T->7°3-^VK^agBl 3li; y'n^7^ 
!7>-^S:T K^A#ifi(2 7)»diry 5. rtgU 

= >- K u v 1 ^. 9 5 ^ h => *7 v K jgit $r USstt 5 „ 
©*SIJ W^ag* 2 <D rtgB = V K^agB 2M (4 , U ^ 

^. 9 y - K^w h^aags 2 2 u, t'o #=7 ? v 
■*i8f2 o«a*«ia<B.'2-4''tfw«ii6sat-5. #Jii^ 

&iag|5 2 4f4, u^^SrjKK-rst^roSiJii^aSrff 

i\ rtg8a^vKtea»2-iti«ijiw*jEti"o'rt*s= i -^>' 

K«HS»2 1(4, Lfc 

©sjffli^ia^fi 1^75-/3 K^agp 1 3 (4, & 
*^*nii»ww«iaKfli2jj:|giafeS:»#i-4t)tL, 

2\zm LT, - 1 xx j/^H^a^MxiSv 
[0 0 .1 4] ©7f j'^^-^yKMiai 314, a-^x 
KS!IR^agP10, ^.gBa-rv K^J#^agB9 , 
— ^ AtUTJlJ-^- htoagB 8 LT^ ^ 

■&<D 1 xy^rcoHtT^tj-^*-^-, 2k<OT KuxSrJg 
SUTl^*©«ia**9 3gi-. fc*5, ±ifi<DSi?«T'(4, 

so $K ^ttA*0'*JK-bfi*#JW*fta»«2©#*fcJ: 
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sfcfc. *WJW*aa3S«2-e!Riijii-5. «itf, swa<D 
easu WJ»*ttaK«2©rt*BJ=»^v.K*aa»'2 i 

(4, ifo^f-* y * 2 5 5 

FfB#ife£\ yfzi-vy K&affi 1 3 

if. i'i " 

[0 0 15] mjIB^o^^^Wji^^SHii-^ 

2t?ffliu fM$J*&age 1 if fc/i* . . j 

W/H:7tc«M«;u-C*?#i ! M,»teJf3£11?V< y .;»>« 

# 5 ©n - m, .i K>T~^ _y "K*'.n T K'<7>.- ; ; 
^t^tSfLt, n— K«, = K^#*£a§B ' 
9 it J iWB*- K*»Sxy7W>bR*» *> ' 
y^*- Ki-f-5. ^gp^-w K^f^^SB 9 f*j • 
u— ^AfcH^lr-tf- KMagBS v K&gjfci" 

3ft*p»> fl-gB^v Kc- K&agB 1 1 ^^'jfi5=> '. 

?>«, ^-SBa-v^Kn— -KMaSBl 1 f*\ fl- 

[ooi <?] a-sb =< ^ y vmrn^mu 9 ^u-? 30 

fflR&attl q.fc^fta.^v/KSrj**:.. ^a-r^K© 

Wfsfe-nk m / = v KsifR^agB 1 0 *> b ^ = 
as 9 tt, n^ts*©***:^ y ytumn 1 2 

fc&U f/V^*o^Mail 2ti\ rix&T^y 

u-* #JS*1-5 t IBWfc-fV* y ^£ S tbtfjKH 

T/^^*^77^;H 8 S"? - ^ y ^ U> 7^ 40 
yy*g*Sr*PSri^-C#5. ilESlJSW- <fc*Ui\ r. 
© «t 5 Kte§!HiP*&a£§B 2 <D7°p ^ v Ay*^ y ^-SrHtr 

-rsrtas-e^ ffla?&ai£«i ro^ytf^p^y^ 

©WJHttSrS*, A>of^ y ^© Stb-ftfc J: S**^** 

ewxa. 1 £©*j»«aisii 1 ^«»£©**mp : 

y y* Lfc^S @ Sr^-SB a K©'< 7 > - * 5 
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[0017] 

tuts, A^ofcaafewttiwftiteasitfc^u-cra- 

li, ^gBa y:K7r -Y^Hc^gB = K*^^ ^ — ^ 

/^y^oeSMb'^nHS. to'^yK77^^ 
3 >- K'©"< v * mails r 4: J; 5 ^ fif 

ofc*W» J *6|aSt1t©JR!teo fcT'o ^7 K(T>"fy< y y**s 

[0018] ; ' 

[BO 2 ] *^Pj<D-||ISM*:^-t- y hx^^ y 
o^5A7'o y^HlCDm©— a^feSo 
[HI 3] HI 1 ^©arr^KfflSMa&tSl 0cD7 s ciy'7i>. 

[^©§pj] "■; ; , 

1 : fflm&mmw.. 2 : &mm&mmw. 3 : mmmm 

7 j: ©J^gis, -8 : ^-^u-^AUi^-y-^K- htoSg|5, 
9 : ^gB^-^^K^toS^, 1 0 : =-7^Kfflf?«ia 
SB; 1 1- ; ^aVy Kn - K&Sfct, 1 2 : 
ffelfco ^SlflJx . 1 3 : ^7y/3-7yKfiiSt, 1 
4:^*!)yy-7'jj}IS, 15 :^P^7AD-KfflI 
16: Uv^^SSr^JlSB, 1 7 : «3-?yK7 
TJfl'y 1 8 :7^y^*o^77'f;K 1 9 : <f<>< 
j/^d^A77^/K 20:7^'^7"d^7A > 

2 1 : rtSB^vKaaaSB* 2 2 : y — h 

^agB, 2 3 : Uv^y" y — KvW h*^a?fB, .24 : #J 
a^a&B. 2 5 : y ^Ma§Bl 2 6' : 

iSS, 27:TKl^^A, 2 8'.:7K^(A+1), 2 
9 : 
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